Kinase by in silico strategies
Establishing wonder oil, Solanesol, as a novel inhibitor for Focal Adhesive
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Kinase by in silico strategies where it forms a cluster with higher energy determines the binding site. Then these sites were 139 used for -refined docking‖ where the lowest binding modes for each of these places (in case if 140 there are more than one) where determined by molecular mechanics and molecular dynamics 141 studies.
For calculating the possible area of interaction or binding site of a highly flexible ligand we 143 enhanced blind docking using Ligand Contact Based Scoring function for Residues (LCBSR) . 144 This is an atomic contact\clash based scoring method, in which the residues are scored based on 145 the higher favorable interactions and probability of formation of a hydrogen bond. As it doesn't 146 depend on the clustering or solely on binding energy, it statistically enhances the probability of 147 finding the possible binding site. 148
It can be represented as, 149 The -Contact‖ here is defined as the instance when the difference between the distance of two 159 atoms and the sum of their van der Waal radii is 0.4 A or more or, in other words, the distance is 160 greater than the sum of van der Waal radii (Eq 1) of two atoms. Whereas -Clash‖ is defined as 161 the condition where the van der Waal radii of two atoms unfavourably overlaps each other and 162 the distance is lower than the sum of radii (Eq 2) of the two atoms. This can be represented as:
Where, ( )is the sum of van der Waal radii of interacting atoms of ligand (i) and residue 166 (j) and D ij is the distance between interacting atoms of ligand (i) and residue (j). A Higher value 167 of LCBSR of any residue implies the residue may be a part of the binding pocket for the ligand 168 and, if it is capable, it may also form a hydrogen bond with the ligand. Lesser score implies a 169 lower interaction or high chances of unfavorable clashes or low chances of forming a hydrogen 170 bond. 171
Experimental design: 172
Blind docking 173
For this experiment, Solanesol was docked a total of 3 times (Table 1) The docking resultant file from Autodock was then converted into multiple PDB files using 178 Autodock scripts. All the contacts and clashes, as well as hydrogen bonds between the 179 conformation and protein, were calculated using UCSF Chimera tool. 180
Considering all the conformers may lead to false positives, thus conformers were separated in 181 Charges were kept full and no energy minimization was done using PRODRG. 210
The complex was solvated in a dodecahedron box with SPC model water model 211 molecules and periodic boundary conditions were used. One negatively charged chlorine ion (Cl-212 ) was added to the system for maintaining the system's neutrality. Table 1 ]. Though, the structure show quite high binding affinity towards the 245 kinase but the conformations with higher binding energy fails to form any significant cluster. 246
From all the generated conformations of Solanesol which were having binding energy 247 lower than-4.0 kCal/mol, all the favorable and unfavorable overlaps of the atoms were calculatedusing -FindClash‖ tool of UCSF Chimera. Chimera tool, -FindHbond‖ was also used to find the 249 hydrogen bonds between the ligand and residue atoms. The default values were kept for all the 250 calculation in Chimera. 251
An in-house python script was used to calculate the number of -Clashes‖, -Contacts‖ and 252 -Hbonds‖ between all the conformations and residues as well as individual scores. The scores 253 from all the three experiments were added to give a final score for each residue [ Table 2 ]. 254
Based on the LBCSR score calculated for all three experiments, the scores for all the 255 residues were plotted as graph (Fig 3) as well as plotted as false colour on the 3D structure of the 256 protein (Fig 2) . From the LBCSR score it can be inferred that the ligand shows a high affinity 257 towards the region with Asp564, Asn551, Arg550, Leu553 and Ile428, respectively. 258
Refined docking: 259
All the residues with more than LBCSR score was considered for the active site 260 prediction. A total of 77 residues were found to be above and incidentally which also forms the 261 All 400 conformations were rescored using DSX online server with CSD settings. (Table 3 These 12 hydrophobic interactions of 11 residues with Solanesol stabilize the ligand at 278 the middle of N and C lobe of FAK. As the ligand share interacting residues with both the side it 279 may be act as a better inhibitor for FAK. This structure was used for molecular dynamics studies. 280
Analysis of Molecular Dynamics 281
For the measuring the stability, the deviation in the backbone of the protein has been 282 measured relative to time [Fig 5] . After an initial instability, the backbone changes its shapes 283 linearly with a linear slope increase in RMSD between 4.5ns to 7.7ns after again a short 284 destabilization the system vaguely equilibrates from 9.4ns to 14.2ns. It takes the system almost 285 15ns to equilibrate, after which the system maintains it position and shape. [Fig 5] 
